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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority to
Korean Patent Application No. 10‑2023‑0058195 filed in
the Korean Intellectual Property Office on May 04, 2023.

TECHNICAL FIELD

[0002] The present invention relates to an induction
heating device, amethod for manufacturing an electrode
assembly using the same, and an apparatus for manu-
facturing an electrode assembly including the same.

BACKGROUND ART

[0003] Unlike a primary battery, a secondary battery
canbe rechargedandmaybe formed ina small size or for
a large capacity. Accordingly, a lot of research and devel-
opment on secondary batteries are currently in progress.
Alongwith the technology development and the increase
in demand formobile devices, the demand for secondary
batteries as an energy source is sharply increasing.
[0004] Secondarybatteriesare classified into coin type
batteries, cylindrical type batteries, prismatic type bat-
teries, and pouch type batteries according to a shape of a
battery case. In a secondary battery, an electrode as-
sembly mounted inside a battery case is a chargeable
and dischargeable power generating device having a
structure in which an electrode and a separator are
stacked.
[0005] The electrode assembly may be approximately
classified intoa jelly-roll typeelectrodeassembly inwhich
a separator is interposed between a positive electrode
and a negative electrode, each of which is provided in the
form of a sheet coated with an active material, and then,
the positive electrode, the separator, and the negative
electrode are wound, a stack-type electrode assembly in
which a plurality of positive and negative electrodes with
a separator therebetween are sequentially stacked, and
a stack and folding-type electrode assembly in which
stack-type unit cells are wound with a separation film
having a long length.
[0006] Here, in the stack and folding-type electrode
assembly, the separator is folded and stacked in a zigzag
form, and the positive electrode or the negative electrode
is inserted between folds of the separator. As a result, an
electrode assembly in which the positive electrode, the
separator, and the negative electrode are stacked is
manufactured.
[0007] In this process, in order to bond the electrodes
and the separator to each other, heat and pressure are
applied to the stack in which the positive electrode, the
separator, and the negative electrode are stacked.
[0008] However, it takes a long time and a lot of energy
to bond the electrodes (positive electrode, negative elec-
trode) and the separator in the stack by applying heat and

pressure to the stack.
[0009] When applying heat and pressure to the stack,
there is a problem in that heat and pressure cannot be
uniformly applied regardless of the stacked positions of
the electrodes and separator due to difference in stacked
positions (stacked heights) of the electrodes and separa-
tor in the stack. That is, there occurs a problem in that
adhesive forcebetween the separator and theelectrodes
is not constant.
[0010] As a result, there is a problem that performance
of the electrode assembly is not uniform.
[0011] In order to solve the problem, a method of in-
ductively heating a stack including an electrode and a
separator hasbeenconsidered.However, due toashape
of a coil used for induction heating, it is difficult to secure a
desired level of uniformity in temperature.
[0012] Accordingly, it is necessary to devise an induc-
tion heating coil with a shape for securing temperature
uniformity.

Citation List

Patent Literature

[0013] Korean Patent Application Publication No.
10‑2013‑0132230
[0014] AlsodocumentKR102265236B1disclosesan
induction heating device for being used inmanufacturing
an electrode assembly according to the prior art.

SUMMARY OF THE INVENTION

[0015] The present invention has been made in an
effort to provide an induction heating device for solving
a problem caused due to non-uniform adhesive force, a
method for manufacturing an electrode assembly using
the same, and an apparatus for manufacturing an elec-
trode assembly including the same.
[0016] The afore-mentioned objects of the present in-
vention are achieved by the features defined in indepen-
dent claims. Further preferred features are set forth in
dependent claims.
[0017] An exemplary embodiment of the present in-
vention provides an induction heating device for being
used in manufacturing an electrode assembly. The de-
vice comprises at least one induction heating plate with a
thickness, having a major surface thereof formed along
its length and width, wherein the at least one induction
heating plate is adapted to perform an induction heating
on an electrode assembly including a positive electrode,
a negative electrode, and a separator arranged between
the positive electrode and the negative electrode; and an
induction heating coil built in the induction heating plate.
The induction heating coil comprises: a first part extend-
ing at a first predetermined depth along the thickness
direction of the induction heating plate, forming a mean-
dering serpentine pattern, and a second part extending
along a periphery of the induction heating plate at a
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second predetermined depth along the thickness direc-
tion of the induction heating plate.
[0018] The major surface of the at least one induction
heating plate may be disposed to face the electrode
assembly to be induction-heated.
[0019] The first part and the second part of the induc-
tion heating coilmay run parallel with themajor surface of
the induction heating plate.
[0020] The at least one induction heating plate may
comprise a first induction heating plate configured to
have theelectrodeassembly placed thereon. Theat least
one induction heating plate may further comprise a sec-
ond induction heating plate disposed opposite to the first
induction heating plate such that the electrode assembly
can be interposed between the first and the second
induction heating plate.
[0021] The first predetermined depth and the second
predetermined depth may be different, and the induction
heating coil may further comprise a third part connecting
the first and the second part.
[0022] The first and the second predetermined depth
may be equal.
[0023] The second part of the induction heating coil
may be arranged to, when viewed in the thickness direc-
tion perpendicular to themajor surface of the at least one
induction heating plate, tangentially meet a radially out-
ward curve of the first part of the induction heating coil.
[0024] When viewed in the thickness direction perpen-
dicular to the major surface of the at least one induction
heatingplate, the secondpart of the inductionheating coil
may surround the first part of the induction heating coil.
[0025] When viewed in the thickness direction perpen-
dicular to the major surface of the at least one induction
heating plate, the induction heating coilmay have at least
one closed loop.
[0026] The at least one induction heating plate may
comprise a non-conductive material.
[0027] A radially outward curve of the first part of the
induction heating coil may have a semi-elliptical shape.
The semi-elliptical shape may have a long radius in the
width direction of the induction heating plate and a short
radius in the longitudinal directionof the inductionheating
plate.The long radiusmaybe50mmor longerand80mm
or shorter. The short radius may be 10 mm or longer and
40 mm or shorter.
[0028] The radially outward curve may periodically
repeat along the longitudinal direction of the induction
heating plate.
The repeating period may be 10 mm or greater and 30
mm or less.
[0029] Another exemplary embodiment of the present
invention provides a method for manufacturing an elec-
trode assembly comprising a first electrode, a separator,
andasecondelectrode.Themethodcomprises: stacking
a stack comprising the first electrode, the separator, and
the second electrode on a stack table; performing induc-
tion heating by inductively heating the stack with the
induction heating device; and heating and pressing the

inductively heated stack.
[0030] Still another exemplary embodiment of the pre-
sent invention provides an electrode assemblymanufac-
turing apparatus for manufacturing an electrode assem-
bly comprisingafirst electrode, aseparator, andasecond
electrode. The electrode assembly manufacturing appa-
ratus comprises: a stack table configured to have the first
electrode, the separator, and the second electrode
stacked thereon; a heating and pressing unit configured
to heat and press the stack; and an induction heating unit
including the induction heating device. The induction
heating unit may be configured to inductively heat the
stack before heating and pressing the stack by the heat-
ing and pressing unit.
[0031] The induction heating device according to the
exemplary embodiment of the present invention can
evenly transfer heat in the process of manufacturing
an electrode assembly, thereby reducing temperature
non-uniformity.
[0032] The induction heating device according to the
exemplary embodiment of the present invention has
advantages in termsof processbecause it canbeapplied
to electrode assemblies of various sizes.
[0033] The electrode assemblymanufacturingmethod
and the electrode assembly manufacturing apparatus
according to the exemplary embodiments of the present
invention can shorten the time required to manufacture
the electrode assembly.
[0034] Since the electrode assembly manufacturing
method and the electrode assembly manufacturing ap-
paratus according to the exemplary embodiments of the
present invention can easily adjust a temperature of the
electrode to a specific temperature range to reduce a
temperature deviation between the electrodes, it is pos-
sible to provide an electrode assembly with uniform
performance.
[0035] The electrode assembly according to the ex-
emplary embodiment of the present invention has a small
air permeability deviation of the separator depending on
the position, and therefore, has the advantage of uniform
performance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

FIG. 1 is a view illustratively showing an induction
heating unit of the related art.

FIG. 2 is a view showing a heat transfer pattern of an
electrode assembly manufactured using the induc-
tion heating unit of the related art.

FIGS. 3 and 4 are views illustratively showing an
induction heating unit according to an exemplary
embodiment of the present invention.

FIG. 5 is a view showing a heat transfer pattern and
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an adhesive force pattern of an electrode assembly
manufactured using an induction heating unit ac-
cording to an exemplary embodiment of the present
invention.

FIG. 6 is a plan view illustratively showing an elec-
trode assembly manufacturing apparatus according
to an exemplary embodiment of the present inven-
tion.

FIG. 7 is a front view showing a concept of the
electrode assembly manufacturing apparatus ac-
cording to the exemplary embodiment of the present
invention.

FIG. 8 is a cross-sectional view illustratively showing
a general electrode assembly.

FIGS. 9 and 10 are views illustratively showing pro-
cesses of applying an electrode assembly manufac-
turing method or using an electrode assembly man-
ufacturing apparatus according to an exemplary
embodiment of the present invention.

FIG. 11(a) is a perspective view showing a first
heating and pressing unit according to an exemplary
embodiment of the present invention, and FIG. 11(b)
is a perspective view showing a second heating and
pressing unit according to an exemplary embodi-
ment of the present invention.

DETAILED DESCRIPTION

[0037] Hereinafter, exemplary embodiments of the
present invention will be described in detail such that
one skilled in the art to which the present invention
belongs can readily implement the same. However, the
present invention may be embodied in various different
forms, and is not limited to the configurations described
herein.
[0038] When one part "includes", "comprises" or "has"
one constituent element in the present specification,
unless otherwise specifically described, this does not
mean that another constitutional element is excluded,
but means that another constitutional element may be
further included.
[0039] In an exemplary embodiment of the present
invention, the electrode assembly may be stacked in
such a form that the first electrode and the second
electrode are alternately arranged between folds of a
folded separator. In other words, a portion of the separa-
tor is interposed in-between the alternately stacked first
and second electrodes.
[0040] In the present disclosure, the stacking form in
which the first electrode and the second electrode are
alternately arranged between folds of the folded separa-
tor is referred to as zigzag stacking.
[0041] More specifically describing, the folded separa-

tormaymean a separator that is stacked on top of itself in
anoverlappingmannerbybeing foldedmultiple times ina
zigzag form. More specifically, the separator may have a
stacking axis along which the stacking advances while
portions thereof being stacked one on top of the other,
having the separator folded in a zigzag form alternately
from the left sideof thestackingaxis to the right sideof the
stacking axis, and vice versa. Further, according to the
stacking, the first electrode and the second electrode
maybealternately arrangedbetween folds of the stacked
separator. Here, the stacking axis refers to a virtual axis,
in which direction the first electrode, the separator, and
the second electrode are stacked. The stacking axismay
pass through a center of the stack including the electro-
des and the separator.
[0042] That is, the configuration that the first electrode
and the second electrode are alternately arranged be-
tween folds of the separator means that separator por-
tions are stacked one on top of the other in a direction of
the stacking axis while the separator being folded in a
zigzag form. Herein, the first electrode and the second
electrode may be alternately inserted one by one in
respective spaces created by the folded separator (i.e.,
between the separator portions stacked on each other).

<Induction Heating Device>

[0043] An exemplary embodiment of the present in-
ventionprovidesan inductionheatingdevice includingan
induction heating coil. An induction heating device ac-
cording to an exemplary embodiment of the present
invention may include an induction heating coil and an
induction heating plate.
[0044] The induction heating device according to the
present invention may have such a feature that when the
induction heating plate is seen from above, a first part of
the induction heating coil has a meandering serpentine
pattern, and a second part of the induction heating coil is
arranged across the first part of the induction heating coil
while being arranged on a plane different from the first
part of the induction heating coil.
[0045] In an exemplary embodiment of the present
invention, the first part of the induction heating coil and
the second part of the induction heating coil may be
arranged on planes at different depths (e.g., along the
thickness direction of the induction heating plate) from
each other and connected to each other by a third part of
the induction heating coil. In this case, the first part of the
inductionheating coil and the secondpart of the induction
heating coil may be integrally formed while being con-
nected by the third part of the induction heating coil. The
above feature makes it possible to optimize induction
heating for the electrode assembly.Optimizing the induc-
tion heating means that a heat transfer pattern, i.e., a
mark, which is generated because a certain part of an
electrode assembly is relatively more heated, is not
generated and the electrode assembly can be uniformly
heated.
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[0046] The induction heating device according to an
exemplary embodiment of the present invention may be
used for manufacture of an electrode assembly.
[0047] In an exemplary embodiment of the present
invention, the induction heating plate may include a first
induction heating plate on which an electrode assembly
includingapositiveelectrode, anegativeelectrode, anda
separator arranged between the positive electrode and
the negative electrode is to be placed. The induction
heating plate may further include a second induction
heating plate corresponding to the first induction heating
plate. The second induction heating plate may be dis-
posed opposite to the first induction heating plate such
that the electrode assembly can be interposed between
the first and the second induction heating plate. In this
case, the first induction heating plate may be referred to
as a lower heating plate, and the second induction heat-
ing platemaybe referred to as anupper inductionheating
plate.
[0048] In the induction heating device according to an
exemplary embodiment of the present invention, at least
one of the first induction heating plate and the second
induction heating plate may have an induction heating
coil built therein. Both the first induction heating plate and
the first induction heating platemay respectively have an
induction heating coil built therein.
[0049] Inanotherembodimentof thepresent invention,
the second part of the induction heating coil may be
arranged on the same plane as the first part of the
induction heating coil, in other words, at an identical
depth (e.g., along the thickness direction of the induction
heating plate). The second part, however, may be
avoided so as not to be short-circuited with the first part
of the induction heating coil. That is, the second part may
be positioned adjacent to the first part while avoiding
physical contact with the first part on the same plane.
[0050] In an exemplary embodiment of the present
invention, when the second part of the induction heating
coil is arranged on the same plane as the first part of the
induction heating coil, the first part and the second part
are continuous with each other. That is, the first part and
the second part are connected.
[0051] In an exemplary embodiment of the present
invention, a third part of the induction heating coil con-
necting the first part and the second part of the induction
heating coil may be further included.When seen in a plan
view, the second part of the induction heating coil may
tangentially meet a radially outward curve of the first part
of the induction heating coil. That is, the induction heating
coil may have a two-layer structure of an upper layer and
a lower layer. Here, the upper layer may correspond to a
layer on which the first part of the induction heating coil is
arranged, and the lower layer may correspond to a layer
on which the second part of the induction heating coil is
arranged.
[0052] An exemplary embodiment of the present in-
vention provides an induction heating device including: a
lower induction heating plate having one surface on

which a heating target is placed; an upper induction
heating plate having a surface facing one surface of
the lower induction heating plate; and an induction heat-
ing coil provided inside at least one of the lower induction
heating plate and the upper induction heating plate. The
induction heating coil may have a two-layer structure of
an upper layer and a lower layer. The upper layer of the
inductionheatingcoilmayhaveameandering serpentine
pattern.
[0053] In an exemplary embodiment of the present
invention, a third part of the induction heating coil may
be arranged to extend in a height direction (or depth
direction) of the induction heating plate so as to connect
a first part of the induction heating coil and a second part
of the induction heating coil arranged on planes different
from each other (or in other words, at different depths).
That is, the third part of the induction heating coil may
extend in the height or depth direction of the induction
heating plate. The third part of the induction heating coil
may also be arranged in a vertical direction, which is the
height directionof the inductionheatingplate, ormayalso
extend in an oblique direction.
[0054] The lower layer on which the second part of the
induction heating coil is arrangedmay beparallel with the
upper layer onwhich the first part of the induction heating
coil is arranged. In this case, the upper layer of the
induction heating coil and the lower layer of the induction
heatingcoilmaybespacedapart fromeachother.That is,
even in the case of a two-layer structure, the first part of
the induction heating coil and the second part of the
induction heating coil are arranged on different planes
so as not to be short-circuited with each other.
[0055] In an exemplary embodiment of the present
invention, a length of the third part may be 0 mm or
longer. More specifically, the length may be 0 mm or
longer and 40 mm or shorter, but the upper limit of the
length may vary depending on a size of the induction
heating plate.
[0056] In this case, the length of the third part of 0 mm
means that the first and second parts of the induction
heating coil are arranged on the same plane, and the
length of the third part longer than 0 mm means that the
first part and the second part of the induction heating coil
have a two-layer structure.
[0057] In an exemplary embodiment of the present
invention, the first part of the induction heating coil and
the second part of the induction heating coil may have a
connected structure. In this case, in the case of a two-
layer structure, a third part of the induction heating coil
may be further included. For example, in the case of a
two-layer structure, the first part of the induction heating
coil may have a meandering serpentine pattern from a
start point to an end point of the first part. Subsequently,
the induction heating coil extends vertically from the end
point of the first part of the induction heating coil in a
direction towards the secondpart of the induction heating
coil. In this case, the vertically extending coil means the
third part of the induction heating coil. The second part of
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the induction heating coil may be formed as the induction
heating coil extends from an end point of the third part of
the induction heating coil in a direction towards the start
point of the first part of the induction heating coil.
[0058] A shape of the second part of the induction
heating coil is not particularly limited as long as it can
tangentially meet a radially outward curve of the first part
of the induction heating coil. However, in the case of a
two-layer structure, the second part may preferably have
a linear shape because the process cost can be reduced.
[0059] In addition, if the induction heating coil does not
have a two-layer structure, the third part of the induction
heating coil is not necessary. Further, a shape of the
secondpart of the induction heating coil is not particularly
limited as long as it is not short-circuited with the first part
of the induction heating coil. When seen in a direction
perpendicular to the two layers, the second part may
tangentially meet a radially outward curve of the first part
of the induction heating coil. However, the second part of
the induction heating coil preferably has more linear
portions because the process cost can be reduced.
[0060] Here, the second part of the induction heating
coil may have a portion extending in a direction to cross a
portion of the first part of the induction heating coil.
However, the crossing does not necessarily mean an
actual meeting of the two parts of the induction heating
coil,whenviewed in thedirectionperpendicular to the two
layers. That is, when viewed in the direction perpendi-
cular to the two layers - or in other words, in the depth
direction of the induction heating plate, the second part of
the induction heating coil may either meet the first part of
the induction heating coil, or surround (a periphery of) the
first part of the inductionheatingcoil. That is, theymaynot
meet, when viewed in the depth direction of the induction
heating plate.
[0061] In an exemplary embodiment of the present
invention, the first part of the induction heating coil and
the second part of the induction heating coilmay together
form at least one closed loop, when viewed in the thick-
ness direction perpendicular to the major surface of the
induction heating plate.
[0062] In an exemplary embodiment of the present
invention, the at least one induction heating plate may
include a non-conductive material. That is, in an exemp-
lary embodiment of the present invention, at least one of
the first induction heating plate and the second induction
heating plate may include a non-conductive material.
[0063] The induction heating plate may include an
alternating current generator for providing alternating
current to the induction heating coil and may serve to
protect the induction heating coil. The use of a non-
conductivematerial as amaterial of the induction heating
plate is to prevent an induced current by the induction
heating coil from being generated also in the induction
heating plate.
[0064] The induction heating plate may be a mold
made of a non-conductive material. The non-conductive
material may be epoxy, but is not limited thereto.

[0065] The induction heating coil and the induction
heating plate may constitute one set.
[0066] The induction heating unit may include an alter-
nating current generator, but is not limited thereto, and
any means capable of generating an electromagnetic
induction phenomenon for the induction heating coil
may be applied.
[0067] In an exemplary embodiment of the present
invention, the first part of the induction heating coil
may have a serpentine pattern, by reciprocating in a
width direction of the induction heating plate while pro-
ceeding in a longitudinal direction.
[0068] In other words, the first part of the induction
heating coil may have a meandering serpentine pattern
that is built in the induction heating plate and reciprocate
in a zigzag form in the width direction of the induction
heating plate while proceeding in the longitudinal direc-
tion. In the meandering serpentine pattern, a semi-ellip-
tical shape may be alternately repeated, wherein the
semi-elliptical shape has a long radius in a direction
perpendicular to a central axis, i.e., in the width direction
of the heating plate and a short radius in a direction of the
central axis, i.e., in the longitudinal direction of the induc-
tion heating plate. The central axis means a straight line
passing through a center of the serpentine pattern in a
direction in which the meandering serpentine pattern
proceeds.
[0069] In an exemplary embodiment of the present
invention, the first part of the induction heating coil has
a semi-elliptical shape while reciprocating in the width
direction of the induction heating plate. The semi-ellip-
tical shapemayhavea long radius in thewidthdirectionof
the induction heating plate and a short radius in the
longitudinal direction of the induction heating plate.
The long radius may be 50 mm or longer and 80 mm
or shorter, and the short radius may be 10 mm or longer
and 40 mm or shorter.
[0070] In an exemplary embodiment of the present
invention, the semi-elliptical shape may be periodically
arranged along the central axis. In addition, in an ex-
emplary embodiment of the present invention, a period of
repetition of the semi-elliptical shape may be 10 mm or
greater and 30 mm or less, preferably 10 mm or greater
and 25mmor less, andmore preferably 10mmor greater
and 25 mm or less.
[0071] When the above conditions are satisfied, the
efficiency of induction heating can be further enhanced.
[0072] FIG. 1 illustratively shows an induction heating
device of the related art. Referring to FIG. 1, an induction
heating device 90 may include an induction heating coil
91 and an induction heating plate 92. More specifically,
induction heating coils 91a and 91b may be built in
induction heating plates 92a and 92b. The induction
heating device 90 of the related art may include a U-
shaped induction heating coil 91. The induction heating
coils 91a and 91b may face each other. The specific
arrangement of the induction heating coil 91 may be as
shown in FIG. 1, but is not limited thereto. When alter-
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nating current is applied to the induction heating coil 91,
induced current can be generated in the metallic electro-
des in the stack, so the electrodes are heated by the
induced current.
[0073] When theU-shaped inductionheating coil of the
related art is used, as shown in FIG. 2, it could be
confirmed that the heat transferred to the induction heat-
ing coil exhibits a large difference depending on loca-
tions, andaspecific typeof heat transfer pattern appears.
[0074] FIGS. 3 and 4 show an induction heating device
according to an exemplary embodiment of the present
invention. FIG. 3 illustratively shows a form in which the
first part of the induction heating coil and the second part
of the induction heating coil have a two-layer structure,
andFIG.4 illustratively showsa form inwhich thefirst part
of the induction heating coil and the second part of the
induction heating coil are arranged on the same plane.
[0075] FIG. 3(a) shows a shape of an induction heating
coil that appears when seen through the induction heat-
ing plate 192 in a plan view - or in a thickness direction of
the induction heating plate, the thickness direction being
perpendicular to a major surface of the induction heating
plate. FIG. 3(b) is a perspective view showing that the
induction heating coil is built in the induction heating plate
192. FIG. 3(c) showsa shape of the induction heating coil
that appears when seen through the induction heating
plate 192 froma lateral side of the induction heating plate
192.
[0076] Referring to FIG. 3(b), the induction heating coil
may be composed of three parts. The induction heating
coil 191 may include a first part 191a of the induction
heating coil reciprocating in a zigzag shape in the width
direction of the induction heating plate 192, a secondpart
191b of the induction heating coil, and a third part 191c of
the induction heating coil connecting the first part 191a of
the induction heating coil and the second part 19b of the
induction heating coil with each other.
[0077] Assuming that thefirst part 191aof the induction
heating coil is arranged on a first plane, the second part
191b of the induction heating coil may be arranged on a
plane different from the first plane. This is to prevent a
short circuit between the second part 191b of the induc-
tion heating coil and the first part 191a of the induction
heating coil.
[0078] Therefore, the third part 191c of the induction
heating coilmay proceed in the depth direction, i.e., in the
z-axis direction of the induction heating plate in order to
connect the first part 191a of the induction heating coil
and the second part 191b of the induction heating coil.
[0079] In other words, the induction heating coil 191
may have a two-layer structure and may be integrally
formed while the third part 191c of the induction heating
coil connects the two layers.
[0080] Referring to FIG. 3(b), assuming that the first
part 191a of the induction heating coil is arranged on an
upper layer (second layer) and the second part 191b of
the induction heating coil is arranged on a lower layer
(first layer), the second part 191b of the induction heating

coil, being in the lower layer, may surround the first part
191a of the induction heating coil.
[0081] That is, when seen in the thickness direction of
the induction heating plate, the second part 191b of the
inductionheatingcoil tangentiallymeet a radially outward
curve (or semi-elliptical shape) of the first part 191aof the
induction heating coil .
[0082] As shown in FIG. 3(b), the second part 191b of
the induction heating coil winds around the first part 191a
of the induction heating coil. That is, when seen in the
thickness direction of the induction heating plate, the
second part of the induction heating coil may have a
shape surrounding the first part of the induction heating
coil.
[0083] Asa result, referring to FIG. 3(a), which is a plan
view, the first part 191a of the induction heating coil
having the serpentine pattern and the second part
191b of the induction heating coil having the linear shape
are combined to create multiple closed loops. The plur-
ality of closed loops are arranged to be adjacent to each
other along the longitudinal direction of the induction
heating plate.
[0084] Each of the closed loops may be considered as
constituting one induction heating unit.
[0085] As a result, in the induction heating device
according to an embodiment of the present invention,
a plurality of induction heating units in the form of closed
loops are densely and adjacently arranged in the induc-
tion heating plate, along the longitudinal direction of the
induction heating plate. Therefore, heating targets of
various sizes can be heated regardless of lengths, as
long as widths of the heating targets to be inductively
heated are constant.
[0086] On the other hand, referring to FIG. 4, unlike the
exemplaryembodiment ofFIG. 3, the first part 191aof the
induction heating coil and the second part 191b of the
induction heating coil may be arranged on the same
plane, i.e., at the same depth in the thickness direction
of the induction heating plate.
[0087] In this case, the twopartsmaybeshort-circuited
with each other when the second part 191b of the induc-
tion heating coil meets the first part 191a of the induction
heating coil. Therefore, the second part 191b of the
induction heating coil may be designed to avoid the first
part 191aof the inductionheatingcoil at aplacewhere the
second part approaches the first part 191a of the induc-
tion heating coil, for example, by circumventing the first
part 191a, as illustrated in Fig. 4(c).
[0088] As a result, as in the case of FIG. 3, referring to
FIG. 4(a), which is a plan view, the first part 191a of the
induction heating coil having the serpentine pattern and
the second part 191b of the induction heating coil having
the linear shape together form multiple closed loops,
when seen in the thickness direction of the induction
heating plate. The plurality of closed loops are arranged
to be adjacent to each other along the longitudinal direc-
tion of the induction heating plate.
[0089] Each of the closed loops may be considered as
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constituting one induction heating unit.
[0090] When seen in a plan view with reference to
FIGS.3(a) and4(a), thesecondpart 191bof the induction
heating coil meets the first part 191a of the induction
heating coil. However, this is not to be considered as a
limitation. The second part 191b of the induction heating
coil may surround the first part 191a of the induction
heating coil at a predetermined distance from the first
part 191a of the induction heating coil.
[0091] As shown in FIG. 5, it could be confirmed that
the stack can be uniformly heated as a result of induction
heating using the induction heating device according to
the present invention.
[0092] That is, by observing the completed electrode
assembly and measuring the adhesive force pattern, it
could be confirmed that the adhesive force pattern was
uniform (see Fig. 5).

<Method for Manufacturing Electrode Assembly>

[0093] An exemplary embodiment of the present in-
vention provides a method for manufacturing an elec-
trode assembly including a first electrode, a separator,
and a second electrode by using the induction heating
device according to an exemplary embodiment of the
present invention.
[0094] The method for manufacturing an electrode
assembly according to the present invention includes a
step of inductively heating the stack between a stacking
process,which isa stepofmanufacturing thestack, anda
heating and pressing step, which is a step of heating and
pressing the stack.
[0095] The heating and pressing step involves a lower
plate configured that is configured for placing thereon an
electrode assembly to be subject to heating and pressing
and for applying heat, and an upper plate disposed
opposite to the lower plate such that the electrode as-
sembly can be interposed between the lower and the
upper plate. The lower plate and the upper plate may be
pressing blocks configured as a pair.
[0096] In the heating and pressing step of heating and
pressing the electrode assembly, electrodes located at
the outermost of the stack (uppermost and lowermost of
the stack) are in direct physical contact with the lower
plate and the upper plate, and therefore, can be applied
withmoreheatandpressure thanelectrodesat thecenter
of the stack. This is because in the heating and pressing
step, heating is performedwhile performing pressing in a
state in which the uppermost and lowermost of the stack
are physically contacted.
[0097] That is, in the heating and pressing step, the
electrodes in the stack can be heated to different tem-
peratures depending on their positions, so that the elec-
trodes and the separator have different adhesive forces
dependingon their positions.Asa result, theremayoccur
a problem in that the performance of the electrode as-
sembly becomes non-uniform depending on positions
within the electrode assembly.

[0098] Accordingly, in themethod formanufacturingan
electrode assembly according to the present invention,
more heat is applied to a local region, particularly to a
central portion in the stack through the induction heating
step. The heat applied to the local region diffuses
throughout the electrode assembly. By heating and
pressing the electrode assembly in the heating and
pressing step following the induction heating step, the
electrode assembly can be uniformly heated as a whole.
[0099] Through this, the air permeability deviation of
the separator inside the electrode assembly manufac-
tured through the heating and pressing step is reduced
and the adhesive force deviation between the electrode
and the separator is reduced, so that an electrode as-
sembly with uniform performance can be manufactured.
[0100] In an exemplary embodiment of the present
invention, the stacking step may include supplying the
first electrode to a stack table; supplying the second
electrode to the stack table; and supplying the separator
to the stack table.
[0101] In the present disclosure, "induction heating"
refers to heating a target object by using an electromag-
netic induction. In this way, Joule heat is generated in the
target object by the induced current generated in the
target object by the electromagnetic induction. There-
fore, the induction heating is a heatingmethod capable of
locally heating even a target object at a certain distance
from a heating device, as compared with a direct heating
methodof heating a target object in direct contactwith the
target object.
[0102] A coil may be used to perform the induction
heating, which may be defined as an "induction heating
coil". The induction heating method has an advantage in
that it is easy to control heat and time applied to a heating
target. In addition, the induction heating method is cap-
able of non-contact heating, and therefore, may not
damage the heating target.
[0103] In the present disclosure, "induction heating
step" may mean locally heating the stack by using an
electromagnetic induction heating. The locally heated
stackmayhaveelectrodesarranged in thecentral portion
of the stack.When the direct heatingmethod is used, the
uppermost or lowermost electrode of the electrode as-
semblymay be heatedmore than the central electrode of
the electrode assembly. However, in the method for
manufacturing an electrode assembly according to an
exemplary embodiment of the present invention, the
central portion of the electrode assembly is first selec-
tively heated through an induction heating method, and
then the electrode assembly is heated by a direct heating
method in a subsequent heating and pressing step, so
that the electrode assembly can be uniformly heated in
the end.
[0104] In an exemplary embodiment of the present
invention, in the induction heating step, a portion of the
stackmay be inductively heated, and the heat diffuses to
the entire stack, thereby heating the entire stack.
[0105] In an exemplary embodiment of the present
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invention, in the induction heating step, the first electrode
or the second electrode of the stack may be inductively
heated. More specifically, in an exemplary embodiment
of the present invention, in the induction heating step, the
first electrode or secondelectrode arrangedat a center of
the stack may be inductively heated. In the heating and
pressing step, a relatively small amount of heat may be
applied to the first electrode or second electrode ar-
ranged at the center of the stack, as compared with
the first electrode or second electrode arranged at the
outermost of the stack. However, since the heat may be
first applied to the first electrode or second electrode
arranged at the center of the stack through the induction
heating step, and then theheating andpressing stepmay
be subsequently performed, heat can be uniformly ap-
plied throughout the stack.
[0106] In the present disclosure, the induction heating
may include induction heating for the entire surface of the
stack, in addition to induction heating for only a partial
region (local region) of the surface of the stack. However,
even when only a partial region is inductively heated, the
object of the present invention can be achieved. In addi-
tion, the induction heating can be distinguished from the
heating and pressing in that no pressure is applied to the
stack.
[0107] In an exemplary embodiment of the present
invention, the induction heating step may be performed
for 1 second to 60 seconds, preferably 5 seconds to 40
seconds, andmorepreferably 10 seconds to30seconds.
The induction heating timemay be selected in considera-
tion of a degree to which the electrode assembly is non-
uniformly heated in the heating and pressing step.
[0108] In an exemplary embodiment of the present
invention, the inductionheating stepmay inductively heat
the stack using an induction heating coil.
[0109] The method for manufacturing an electrode
assembly according to an exemplary embodiment of
the present invention may include a step of conveying
the stack to the heating and pressing step after the
stacking step. In the conveying step, the stack may be
gripped with a gripper in order to convey the stack.
[0110] The gripper may maintain the gripping of the
stack in the heating and pressing step.
[0111] The method for manufacturing an electrode as-
sembly according to an exemplary embodiment of the
present invention may inductively heat the stack while
conveying the stack from the stack table to the heating
and pressing unit.
[0112] More specifically, in an exemplary embodiment
of the present invention, the induction heating step may
further include gripping the stack with a gripper including
an induction heating coil and conveying the stack be-
tween the stacking step and the heating and pressing
step. The induction heating step may be performed with
the gripper during the conveying step.
[0113] More specifically, in an exemplary embodiment
of the present invention, the induction heating step may
include gripping the stack with a gripper including an

induction heating coil; conveying the gripped stack to
the heating and pressing step; and inductively heating
the stack with the induction heating coil of the gripper
while conveying the stack.
[0114] That is, since the induction heating coil is built in
or attached to the gripper, there is no need to provide a
separate space for induction heating, making an elec-
trode assembly manufacturing apparatus compact.
[0115] Meanwhile, in an exemplary embodiment of the
present invention, the induction heating step may further
include conveying the stack to an induction heating de-
vice including an induction heating coil between the
stacking step and the heating and pressing step, and
the induction heating step may be performed by the
inductionheatingdevice.As longas the inductionheating
device can perform induction heating, a method com-
monly used in the related field may be used.
[0116] More specifically, in an exemplary embodiment
of the present invention, the induction heating step may
include gripping the stack with a gripper and conveying
thegripped stack to an induction heating device including
an induction heating coil; and inductively heating the
stack in the induction heating device.
[0117] That is, the grippermay not be equippedwith an
induction heating coil, but an induction heating device
separate from the gripper may include the induction
heating coil. When a separate induction heating device
is used, the induction heating step can be performed on a
stack with a higher thickness.
[0118] In addition,when theseparate inductionheating
device is used as in the present invention, an electrode
tab portion protruding from the electrode may be addi-
tionally heated by the induction heating device, and
therefore, a temperature difference between the elec-
trode tab and the electrode can be reduced.
[0119] In an exemplary embodiment of the present
invention, in the induction heating step, the stack may
be heated at a temperature of 40°C or higher and 90°C or
lower, and preferably 50°C or higher and 80°C or lower.
When the stack is inductively heated within the tempera-
ture range described above, the stack can be heated
without damaging the electrodes and the separator in-
side the stack.
[0120] In an exemplary embodiment of the present
invention, the induction heating coil may be in contact
with the stack or spaced from the stack by a predeter-
mined distance.
[0121] When the inductionheatingcoil is in contactwith
the stack (a distance between the stack and the induction
heating coil is 0 mm), the induction heating coil can
transfer heat as much as possible, and therefore, it is
possible to increase the internal temperature of the stack
even if induction heating is performed for a short time.
[0122] In addition, when the induction heating coil is
spaced from the stack by a predetermined distance, it is
possible to increase the internal temperature of the stack
without damaging the stack by heat generated from the
induction heating coil.
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[0123] In an exemplary embodiment of the present
invention, the predetermined distance may be 15 mm
or less.More specifically, in an exemplary embodiment of
the present invention, the predetermined distance may
be greater than 0 mm and equal to or less than 15 mm,
preferably equal to or greater than 0.05 mm and equal to
or less than 10 mm, and more preferably equal to or
greater than 0.3 mm and equal to or less than 5 mm.
When the above distance is satisfied, it is possible to
inductively heat the electrode without damaging the
stack, as described above.
[0124] The method for manufacturing an electrode
assembly according to an exemplary embodiment of
the present invention may further include a step of re-
moving the induction heating unit from a moving line of
the electrode assembly before the heating and pressing
step. Through this, physical collision between the induc-
tion heating unit and the heating and pressing unit can be
prevented.
[0125] In addition, physical collision between the grip-
per and the heating and pressing unit can be also pre-
vented by implementing a first heating and pressing step
and a second heating and pressing step, to be described
below.
[0126] The method for manufacturing an electrode
assembly according to an exemplary embodiment of
the present invention may further include a standby step
of allowing the stack to stand by in an atmospheric state
for a certain period of time between the induction heating
step and the heating and pressing step. After the induc-
tion heating step, the heated stack may be left in an
atmospheric state for a certain predetermined period of
time so that the heat applied to the stack by the induction
heating diffuses throughout the stack.
[0127] Through the standby step, heat transferred to a
partial region of the stackmay be transferred to the entire
region of the stack. In this way, by intentionally stopping
the induction heating for the stack for a certain period of
time before proceeding with the heating and pressing
step, the heat transferred to the stack by the induction
heating diffuses uniformly throughout the stack.
[0128] Thereafter, by heating and pressing the stack in
the subsequent heating and pressing step, uniformity in
thickness of the electrode can be increased throughout
the electrode assembly.
[0129] In an exemplary embodiment of the present
invention, the standby step may be performed for 3
seconds or longer and 60 seconds or shorter, preferably
5 seconds or longer and 45 seconds or shorter, andmore
preferably 10 seconds or longer and 40 seconds or
shorter.
[0130] When the time range described above is satis-
fied, it is possible to secure a time for which heat trans-
ferred to a partial region of the electrode inside the stack
by the induction heating can distribute evenly throughout
the stack. That is, if the standby step is performed for less
than 3 seconds, the heat transferred to a partial region of
the stack is difficult to transfer throughout the electrode.

On the other hand, if the standby step is performed for
longer than 60 seconds, the temperature of the electrode
raised by the transferred heat may be decreased, and
therefore, there may be a problem in that the effect of
induction heating is reduced.
[0131] The standby timemay be changed according to
the heating time and heating temperature range of the
stack in the subsequent heating and pressing step.
[0132] In an exemplary embodiment of the present
invention, for the step of manufacturing a stack in which
the first electrode and the second electrode are alter-
nately arranged between folds of the folded separator, a
technology that is commonly used in the related fieldmay
be used. For example, processes of stacking a first
electrode on the stack table, covering the first electrode
withaseparator, stackingasecondelectrodeonanupper
surface of the separator, folding the separator to cover
the second electrode and then again stacking a first
electrode on the upper surface of the separator may
be repeated. This is referred to as a zigzag stacking
method in the present disclosure. In this case, in perform-
ing the process of moving the separator while having it
cover the first electrode or the second electrode, various
methodsmay beapplied, including amethod inwhich the
stack table moves left and right, a method in which the
separator moves left and right, a method in which the
stack table rotates, and the like.
[0133] In the zigzag stacking method, a holding me-
chanism may grip the stack to maintain alignment of the
stack during the process of stacking the first electrode,
the second electrode, and the separator.
[0134] In the present disclosure, the "holding mechan-
ism" is a tool for gripping a stack placedon astack table in
order to stack the first electrode or the second electrode
in the zigzag stackingmethod, which is different from the
gripper for gripping the stack in the heating and pressing
step.
[0135] In an exemplary embodiment of the present
invention, the separator may be supplied in a form of a
separator sheet. That is, theseparatormaybesupplied in
a continuous form. In addition, the "upper surface" of the
electrode/separator may refer to a surface that is oppo-
site to a surface which faces the stack table.
[0136] The method for manufacturing an electrode
assembly according to an exemplary embodiment of
the present inventionmay include a heating andpressing
step of heating and pressing the stack inductively heated
as described above. In the heating andpressing step, the
stackmay be heatedwhile being pressed in a direction of
the stacking axis. In addition, the heating and pressing
stepmaybeperformedby aheating andpressing unit, as
described below.
[0137] Further, in an exemplary embodiment of the
present invention, the heating and pressing step may
include moving the stack between a pair of pressing
blocks including press heaters; surface-pressing the
stack by moving the pair of pressing blocks in the direc-
tion of the stacking axis; and heating the stack.
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[0138] The pair of pressing blocks may include a lower
plate and an upper plate facing the lower plate.
[0139] Further, in an exemplary embodiment of the
present invention, the heating and pressing step may
include moving the stack between a pair of pressing
blocks; surface-pressing the stack by moving the pair
of pressing blocks in the direction of the stacking axis;
and heating the stack by a separately provided press
heater.
[0140] That is, the press heater may be included in the
pressing block or may be provided as a separate config-
uration.
[0141] The method for manufacturing an electrode
assembly according to an exemplary embodiment of
the present invention may further include a step of re-
leasing gripping of the gripper before the heating and
pressing step.
[0142] That is, the step of releasing gripping of the
gripper may include stopping pressing on the upper sur-
face of the stack by the gripper; and spacing the gripper
from the stack.
[0143] In addition, the step of moving the stack be-
tween the pair of pressing blocks including press heaters
in the heating and pressing step may include not only a
case where only the stack itself is moved but also a case
where the stack, being placed on the stack table, is
moved together with the stack table. In this case, a
subject to be heated and pressed by the pair of pressing
blocks and the press heaters may refer to the stack and
the stack table.
[0144] In an exemplary embodiment of the present
invention, in the heating and pressing step, the stack
may be heated and pressed for 5 seconds to 60 seconds
under a temperature condition of 50°C to 90°C and a
pressure condition of 0.5 Mpa to 6.0 Mpa. More prefer-
ably, the stackmay be heated and pressed for 5 seconds
to 30 seconds under a temperature condition of 65°C to
90°C and a pressure condition of 1.0 Mpa to 6.0 Mpa.
Morepreferably, thestackmaybeheatedandpressed for
7 seconds to 25 seconds under a temperature condition
of 65°C to 85°C and a pressure condition of 3 Mpa to 5.5
Mpa.
[0145] When heating and pressing are performed
while satisfying the above conditions, the adhesive
forces between the first electrode and the separator
and between the separator and the second electrode
can be improved without damaging the first electrode,
the separator, and the second electrode. As a result, the
performanceof the electrode assembly canbe improved.
[0146] In an exemplary embodiment of the present
invention, the heating and pressing step is not performed
while the induction heating step is performed.
[0147] In an exemplary embodiment of the present
invention, the induction heating step may include mea-
suringa temperaturedistribution onasurfaceof the stack
during the induction heating; adjusting an induction heat-
ing temperature for the stack according to the measured
temperature distribution; and inductively heating the

stack based on the set induction heating temperature.
That is, by adjusting the induction heating temperature of
the stack according to the measured temperature dis-
tribution of the upper surface of the stack, it is possible to
inductively heat the electrode in an efficientmanner with-
out using unnecessary energy.

<Electrode Assembly Manufacturing Apparatus>

[0148] An exemplary embodiment of the present in-
vention provides an apparatus for manufacturing an
electrode assembly including a first electrode, a separa-
tor, andasecondelectrodebyusing the inductionheating
device according to an exemplary embodiment of the
present invention.
[0149] For reference, a semi-finished product state in
which the first electrode, the separator, and the second
electrode are repeatedly stacked is referred to as a stack,
and a separator winding process is performed on the
semi-finishedproduct so that onedistinct component can
be classified as an electrode assembly.
[0150] The electrode assembly manufacturing appa-
ratus includes an induction heating unit. The induction
heating unit of the electrode assembly manufacturing
apparatusof thepresent inventionperforms the induction
heating step described above. That is, when the elec-
trode assembly manufacturing apparatus according to
the present invention is used, the stack including the first
electrode, the separator, and the second electrode is
uniformly heated in the process of performing the heating
and pressing step by the heating and pressing unit, so
that uniform adhesive force can be secured between the
respective layers in the stack. Through this, the air per-
meability deviation of the separator, the separator thick-
ness change deviation and the adhesive force deviation
according to the stacked position of the electrode as-
sembly are reduced, so that an electrode assembly with
uniform performance can be manufactured while redu-
cing a volume of the electrode assembly. In addition, an
electrode assemblywith an increased energy density per
unit volume can be manufactured.
[0151] The electrode assembly manufacturing appa-
ratus according to the present invention may further
include a separator supply unit configured to supply
the separator to the stack table; a first electrode supply
unit configured to supply the first electrode to the stack
table; and a second electrode supply unit configured to
supply the second electrode to the stack table.
[0152] In an exemplary embodiment of the present
invention, the induction heating unit may be a gripper
that grips the stack in order to convey the stack to the
heating and pressing unit. The gripper may include an
induction heating coil. As described above, the induction
heating coil may be built in the gripper ormay be installed
outside the gripper. When the gripper serves as an in-
duction heating unit, a process space for installing the
induction heating unit can be saved. In addition, a pro-
cess time can also be shortened because induction

5

10

15

20

25

30

35

40

45

50

55



12

21 EP 4 460 153 B1 22

heating can be performedwhile conveying the stack. The
grippermayperforma function of gripping the stackwhile
conveying the stack from the stack table to the heating
and pressing unit.
[0153] In an exemplary embodiment of the present
invention, the induction heating unit may be installed
separately from the gripper for conveying the stack. That
is, the induction heating unit may include an induction
heating device including an induction heating coil; and a
moving unit configured to move the induction heating
device to a surface of the stack. When the moving unit
moves the induction heating device to an appropriate
distance from thestack, the inductionheatingdevicemay
inductively heat the stack.When the induction heating on
the stack is completed, themoving unit may separate the
induction heating device from the stack.
[0154] In this case, as described above, there is an
advantage in that it is easy to apply even if the stack has a
high thickness, and there is an advantage in that it can be
used even when inductively heating the electrode tab.
[0155] In the present specification, "unit" means an
interface that performs a specific function within the
electrode assembly manufacturing apparatus.
[0156] The induction heating coil of the electrode as-
sembly manufacturing apparatus according to an ex-
emplary embodiment of the present invention may be
in contact with the stack or spaced from the stack by a
predetermined distance. In this case, the predetermined
distancemaybe15mmor less,more specifically, greater
than 0 mm and equal to or less than 15 mm, preferably
equal to or greater than 0.05mmandequal to or less than
10 mm, and more preferably equal to or greater than 0.3
mm and equal to or less than 5 mm.
[0157] The advantages that are achieved when the
induction heating coil is in contact with the stack and
when the induction heating coil is spaced from the stack
by a predetermined distance are as described in the
method for manufacturing an electrode assembly.
[0158] The electrode assembly manufacturing appa-
ratus according to an exemplary embodiment of the
present invention may further include a control unit con-
figured to measure a temperature distribution on a sur-
face of the stack, to adjust an induction heating tempera-
ture for the stack according to themeasured temperature
distribution, and to determine whether to stop induction
heating for the stack based on the induction heating
temperature and an induction heating time for the stack.
[0159] In addition, the control unit may also be config-
ured to adjust the induction heating time for the stack.
[0160] That is, a condition for performing the induction
heating step and a condition for performing the standby
step canbe set by the control unit. For each condition, the
contents described in the method for manufacturing an
electrode assembly may be applied.
[0161] In an exemplary embodiment of the present
invention, the heating and pressing unit may include a
pair of pressing blocks, and may be configured to sur-
face-press the stack while moving the pair of pressing

blocks towards each other.
[0162] The heating and pressing unit includes a pair of
pressing blocks and a press heater for heating the press-
ing blocks. While the press heater heats the pressing
blocks, the pair of pressing blocks move towards each
other, so that the stack placed between the pressing
blocks can be surface-pressed.
[0163] In this case, the pair of pressing blocks may
include press heaters therein.
[0164] In another exemplary embodiment of the pre-
sent invention, the heating and pressing unit may include
two separate heating and pressing units. That is, the
heating and pressing unit may include a first heating
andpressingunit andasecondheatingandpressingunit.
[0165] Referring to FIG. 7, the first heating and press-
ing unit may include a pair of first pressing blocks. Press-
ing surfaces of the pair of first pressing blocks may
include grooves corresponding to the gripper so as to
press the stack while the gripper grips the stack. The
pressing surfaces other than the groovesmay be planes.
The second heating and pressing unit may include a pair
of second pressing blocks. Pressing surfaces of the pair
of second pressing blocks may be provided as planes.
That is, when the stack is placed on the press surfaces of
the pressing blocks, the second pressing blocks may
move mutually to heat and press the stack.
[0166] When the heating and pressing unit includes
two separate units as described above, it is possible to
prevent loss of adhesive force between respective layers
inside the stack due to cooling while the heated stack is
conveyed.
[0167] Conditions forheatingandpressing thestackby
theheatingandpressingunit are the sameas thoseof the
heating and pressing step described above.
[0168] In an exemplary embodiment of the present
invention, the stack table may include a table body on
which thestack is tobeplaced,andadriveunit configured
to drive the table body. The table body may include a
stack table heater capable of heating the stack to a
predetermined temperature when the stack is placed.
[0169] In an exemplary embodiment of the present
invention, the first electrode supply unit may include at
least oneof a first electrodeseating table, a first electrode
roll, a first cutter, a first conveyor belt, and a first electrode
supply head.
[0170] In addition, the first electrode seating table may
include a first electrode heater for heating the first elec-
trode placed on the first electrode seating table to a
predetermined temperature.
[0171] In an exemplary embodiment of the present
invention, the second electrode supply unit may include
at least oneof a secondelectrode seating table, a second
electrode roll, a second cutter, a second conveyor belt,
and a second electrode supply head.
[0172] In addition, the second electrode seating table
may include a second electrode heater for heating the
secondelectrodeplacedon the secondelectrodeseating
table to a predetermined temperature.
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[0173] In an exemplary embodiment of the present
invention, a first electrode stacking unit may include a
first suction head that vacuum-sucks the first electrode
seated on the first electrode seating table. The first
electrode may be moved from the first electrode seating
table to thestack table through the first electrodestacking
unit.
[0174] A second electrode stacking unit may include a
second suction head that vacuum-sucks the second
electrode seated on the second electrode seating table.
The second electrode may be moved from the second
electrode seating table to the stack table through the
second electrode stacking unit.
[0175] In an exemplary embodiment of the present
invention, the first electrode may be a positive electrode,
and the second electrode may be a negative electrode.
[0176] In an exemplary embodiment of the present
invention, the first electrodemaybeanegative electrode,
and the second electrode may be a positive electrode.
[0177] In an exemplary embodiment of the present
invention, for current collectors used for a positive elec-
trode and a negative electrode, an active material, a
conductive material and the like, active materials known
in the art can be used without limitation, and also for
methods formanufacturing thepositive electrodeand the
negative electrode, methods known in the related art can
be used without limitation.
[0178] In an exemplary embodiment of the present
invention, as for the separator, active materials known
in the art can be used without limitation, and also as for a
method formanufacturingaseparator,methodsknown in
the related art can be usedwithout limitation. However, in
an exemplary embodiment of the present invention, the
separator may include a porous polymer substrate and
an organic/inorganic composite porous coating layer
formed on at least one surface of the polymer substrate,
and the organic/inorganic composite porous coating
layer may include particulate binder resins and inorganic
particles.
[0179] In an exemplary embodiment of the present
invention, theparticulatebinder resinmay includeat least
one selected from the group consisting of a fluorine-
based polymer, an acrylic polymer particle, and a hybrid
polymer particle of an acrylic polymer particle and an
acrylic polymer.
[0180] In an exemplary embodiment of the present
invention, the fluorine-based polymer may be a homo-
polymer of vinylidene fluoride, a copolymer of vinylidene
fluoride and another polymerizable monomer, or a mix-
ture of two or more thereof.
[0181] In an exemplary embodiment of the present
invention, the inorganic particle may be Al2O3, but is
not limited thereto.
[0182] Since the organic/inorganic composite porous
coating layer is included, an electrode assembly having
increased adhesive force between the electrode and the
separator can bemanufactured by applying the induction
heating stepand theheatingandpressing stepdescribed

in the electrode assembly manufacturing method and/or
the electrode assembly manufacturing apparatus.
[0183] Hereinafter, an electrode assembly manufac-
turing apparatus and an electrode assemblymanufactur-
ing method according to an exemplary embodiment of
thepresent inventionwill bedescribed inmoredetail. The
following description assumes that the electrode assem-
bly of the present invention is zigzag stacked.
[0184] FIG. 6 is a cross-sectional view showing a pro-
cess flow of an electrode assembly manufacturing appa-
ratus according to an exemplary embodiment of the
present invention, and FIG. 7 is a plan view showing
the process flow of the electrode assembly manufactur-
ing apparatus according to theexemplary embodiment of
the present invention. Here, for convenience, in FIG. 6, a
holdingmechanism170, a heating andpressing unit 180,
and an induction heating unit 190 shown in FIG. 7 are
omitted, and in FIG. 7, a separator supply unit 120 shown
in FIG. 6 is omitted.
[0185] Referring toFIGS.6 to8, anelectrodeassembly
manufacturing apparatus 100 according to an exemplary
embodiment of the present invention includes a separa-
tor supply unit 120 that supplies a separator 14 to a stack
table 110, a first electrode supply unit 130 that supplies a
first electrode 11 to the stack table 110, and a second
electrode supply unit 140 that supplies a second elec-
trode 12 to the stack table 110. The separator 14, the first
electrode 11, and the second electrode 12 may be each
supplied to the stack table 110 while being heated in the
first electrode supply unit 130 and the second electrode
supply unit 140.
[0186] The electrode assembly manufacturing appa-
ratus 100 according to an exemplary embodiment of the
present invention includes a first electrode stacking unit
150 that stacks the first electrode 11 supplied by the first
electrode supply unit 130 on the stack table 110, and a
second electrode stacking unit 160 that stacks the sec-
ond electrode 12 supplied by the second electrode sup-
ply unit 140 on the stack table 110. In this case, the
separator 14 supplied by the separator supply unit 120
is stacked in a zigzag formwhile alternately reciprocating
from the left side to the right side of a stacking axis, and
vice versa. In this case, the first electrode 11 and the
second electrode 12 are alternately inserted into spaces
created by folding the separator 14, and as a result, a
stack is provided on the stack table 110, the stack having
therein thefirst electrode11, theseparator 14, thesecond
electrode 12, and the separator 14 repeatedly stacked.
[0187] The separator supply unit 120 may include a
separator heating unit 121 and a separator roll 122. The
separator heating unit 121 is selectively applicable.
[0188] More specifically, the first electrode supply unit
130may include a first electrode seating table 131, a first
electrode heater 132, a first electrode roll 133, a first
cutter 134, a first conveyor belt 135, and a first electrode
supply head 136. The first electrode heater 132 is selec-
tively applicable.
[0189] The second electrode supply unit 140 may in-
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clude a second electrode seating table 141, a second
electrode heater 142, a second electrode roll 143, a
second cutter 144, a second conveyor belt 145, and a
second electrode supply head 146. The second elec-
trode heater 142 is selectively applicable.
[0190] The first electrode stacking unit 150 stacks the
first electrode 11 on the stack table 110. In this case, the
first electrodestackingunit 150may includeafirst suction
head 151, a first head heater (not shown), and a first
moving unit 153. In addition, the second electrode stack-
ing unit 160 stacks the second electrode 12 on the stack
table 110. The second electrode stacking unit 160 may
includeasecondsuctionhead161,asecondheadheater
(not shown), and a second moving unit 163.
[0191] The first electrode stacking unit 150 and the
second electrode stacking unit 160 may further include
heaters (not shown) for preheating the first electrode and
the second electrode according to circumstances.
[0192] The electrode assembly manufacturing appa-
ratus 100 according to an exemplary embodiment of the
present invention may further include a holding mechan-
ism 170 for securing the first electrode 11 and the second
electrode 12 in place when they are stacked on the stack
table110.Further, theelectrodeassemblymanufacturing
apparatus100according toanexemplaryembodiment of
the present invention includes a heating and pressing
unit 180 that heats and presses the stack placed on the
stack table 110, so as to bond the first electrode 11, the
separator 14, and the second electrode 12 to one an-
other.
[0193] The electrode assembly manufacturing appa-
ratus 100 according to an exemplary embodiment of the
present invention further includes an induction heating
unit 190 that inductively heats the stack and allows the
heat to transfer to the electrodes in the stack. In addition,
a control unit (not shown) for controlling, for example,
whether or not to actuate the induction heating unit 190
may be further included. Through this, it is possible to
finally manufacture an electrode assembly 10 as shown
in FIG. 8.
[0194] FIG. 8 is a cross-sectional view illustratively
showing an electrode assembly manufactured through
an electrode assembly manufacturing apparatus and an
electrode assembly manufacturing method according to
an exemplary embodiment of the present invention.
[0195] Referring to FIG. 8, the electrode assembly 10
may have a stacked form including a separator folded
and stacked in a zigzag form, and first electrodes or
second electrodes alternately inserted into spaces be-
tween folds of the separator.
[0196] In this case, the electrode assembly 10 may be
provided in such a form that the separator 14 surrounds
the stack from the outside. However, it should be noted
that the configuration of the electrode assembly 10 is not
limited to the example of FIG. 8.
[0197] FIGS. 9 and 10 are views schematically show-
ing an operation process of the induction heating unit
according to an exemplary embodiment of the present

invention.
[0198] Specifically, FIG. 9 shows a case where the
induction heating unit 190 is a gripper 51. The gripper
510 may include an induction heating coil (not shown).
The gripper 51 may perform induction heating on the
stack S while gripping the stack S. While performing
induction heating by the gripper 51, the stack S may
be conveyed to the heating and pressing unit 180. In
the heating and pressing unit 180, the stack S may be
heated and pressed. In this case, before heating and
pressing the stack S in the heating and pressing unit 180,
astandbyprocess (step)maybeperformed,whichallows
the stackS to stand by for a certain predetermined period
of time after stopping induction heating. In this case, a
condition of the standby process may be set by a control
unit (not shown).
[0199] FIG. 10 shows another exemplary embodiment
of the induction heating, illustrating that the stack S is
inductively heated using the induction heating unit 190
provided separately from the gripper 51. In this case, the
stack S is inductively heated after being moved to the
induction heating unit. When the induction heating is
completed, the stack S may be heated and pressed in
the heating and pressing unit 180 as in FIG. 4. In this
case, before heating and pressing the stack S in the
heating and pressing unit 180, a standby process (step)
may be performed, which allows the stack S to stand by
for a certain predetermined period of time after stopping
induction heating. Even in this case, a condition of the
standbyprocessmaybecontrolledby thecontrol unit (not
shown). As shown in FIG. 5, the standby processmay be
performed in a state in which the stack S gets out of the
induction heating unit 190 and is gripped by the gripper
51.
[0200] For the inductionheatingunit 190ofFIGS.9and
10, the induction heating device according to an exemp-
lary embodiment of the present invention may be used.
[0201] In the present invention, the induction heating is
performed in advance before the heating and pressing
step, targeting electrodes arranged at the central portion
of the electrode assembly, which are typically not effec-
tively heated in the heating and pressing step of heating
and pressing the electrode assembly.
[0202] FIG.11showsaconfigurationof theheatingand
pressingunit 50, andparticularly shows theembodiment,
according to which the heating and pressing unit 50
includes a first heating and pressing unit 50 anda second
heating and pressing unit 60.
[0203] FIG.11(a) is aperspectiveviewshowing thefirst
heating and pressing unit 50, and FIG. 11(b) is a per-
spective view showing the second heating and pressing
unit 60.
[0204] Referring to FIG. 11(a), the first heating and
pressing unit 50 may heat and press the stack S in a
statewhere the stackS is fixed by the gripper 51. The first
heating and pressing unit 50 may include a pair of first
pressing blocks 50a and 50b. In the pair of first pressing
blocks50aand50b,pressing surfaces forpressingareall
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planes except for groove(s) for receiving fixing part(s)
51b of the gripper 51.
[0205] The gripper 51 may include a main body 51a,
which may preferably have a length (x) and height (y)
corresponding to or greater than the stack S, and a fixing
part 51b that protrudes from the main body 51a, being
configured to hold the stack S. Here, the length (x) of the
stackSmeans the longest dimension fromoneend to the
otherendof thestackS, theheight (y)meansadimension
of the stack S in the stacking direction, and the width (z)
may mean a horizontal extension of the stack S in a
direction perpendicular to the length (x) and height (y).
[0206] The fixing part 51b can be adjusted in its posi-
tion along the height direction of the main body 51a, so
that the fixing part 51b can contact upper and lower
surfaces of the stack S, to thereby fix the stack S.
[0207] Thereafter, the pair of first pressing blocks 50a
and 50b move towards each other to heat and press the
stack S. The electrodes and separator inside the elec-
trode assembly are stably bonded through the heating
and pressing.
[0208] The first heating and pressing unit 50 may be a
component that supplements cooling while the induc-
tively heated electrode assembly moves, and may be
selectively provided. That is, the first heating and press-
ing unit may be omitted in some cases.
[0209] Referring to FIG. 11(b), the second heating and
pressing unit 60 may finally heat and press the stack S
that has been primarily heated and pressed by the first
heating and pressing unit 50. The second heating and
pressingunit 60 includesapair of secondpressingblocks
60a and 60b, and the pair of pressing blocks 61 and 62
may be moved towards each other to surface-press the
stackS. In addition, in case of the pair of second pressing
blocks 60a and 60b included in the second heating and
pressing unit 60, pressing surfaces thereof for contacting
and pressing the stack S may be all provided as planes.
[0210] Thedescription of the electrode assemblyman-
ufacturing method according to the present invention
may also be applied to the electrode assembly manu-
facturing apparatus according to the present invention,
and vice versa.
[0211] Although the exemplary embodiments of the
present invention have been described in detail, it will
be apparent to one skilled in the art that the scope of the
present invention is not limited thereto and various mod-
ifications and variations can be made without departing
from the scope of the present invention defined in the
claims.

Claims

1. An induction heating device for being used in man-
ufacturing an electrode assembly, comprising:

at least one induction heating plate (192) with a
thickness, having a major surface thereof

formed along its length and width, wherein the
at least one induction heating plate (192) is
adapted to perform an induction heating on an
electrode assembly including a positive elec-
trode, a negative electrode, and a separator
arranged between the positive electrode and
the negative electrode; and
an induction heating coil (191) built in the induc-
tion heating plate (192),
characterised in that
the induction heating coil (191) comprises:

a first part (191a) extending at a first pre-
determineddepthalong the thicknessdirec-
tion of the induction heating plate (192),
forming a meandering serpentine pattern,
and
a second part (191b) extending along a
periphery of the induction heating plate
(192) at a second predetermined depth
along the thickness direction of the induc-
tion heating plate (192).

2. The induction heating device of claim 1, wherein the
major surface of the at least one induction heating
plate (192) is disposed to face the electrode assem-
bly to be induction-heated.

3. The induction heating device of claim 1 or 2, wherein
the first part (191a) and the second part (191b) of the
induction heating coil (191) run parallel with the
major surface of the induction heating plate (192).

4. The induction heating device of any one of the pre-
ceding claims,
wherein theat least one inductionheatingplate (192)
comprises:

a first induction heating plate (192b) configured
to have the electrode assembly placed thereon;
and
a second induction heating plate (192a) dis-
posed opposite to the first induction heating
plate (192b) such that the electrode assembly
can be interposed between the first and the
second induction heating plate (192b, 192a).

5. The induction heating device of any one of the pre-
ceding claims, wherein the first predetermined depth
and the second predetermined depth are different,
and the induction heating coil (191) further com-
prises a third part (191c) connecting the first and
the second part (191a, 191b).

6. The inductionheatingdeviceofanyoneof claims1 to
4, wherein the first and the second predetermined
depth are equal.
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7. The induction heating device of any one of the pre-
ceding claims, wherein the second part (191b) of the
induction heating coil (191) is arranged to, when
viewed in the thickness direction perpendicular to
the major surface of the at least one induction heat-
ing plate (192), tangentially meet a radially outward
curve of the first part (191a) of the induction heating
coil (191).

8. The induction heating device of any one of the pre-
ceding claims,whereinwhen viewed in the thickness
direction perpendicular to the major surface of the at
least one induction heating plate (192), the second
part (191b) of the induction heating coil (191) sur-
rounds the first part (191a) of the induction heating
coil (191).

9. The induction heating device of any one of the pre-
ceding claims,whereinwhen viewed in the thickness
direction perpendicular to the major surface of the at
least one induction heating plate (192), the induction
heating coil (191) has at least one closed loop.

10. The induction heating device of any one of the pre-
ceding claims, wherein the at least one induction
heating plate (192) comprises a non-conductivema-
terial.

11. The induction heating device of any one of the pre-
ceding claims, wherein a radially outward curve of
the first part (191a) of the induction heating coil (191)
has a semi-elliptical shape,

wherein the semi-elliptical shape has a long
radius in the width direction of the induction
heating plate (192) and a short radius in the
longitudinal direction of the induction heating
plate (192),
wherein the long radius is 50 mm or longer and
80 mm or shorter, and
wherein the short radius is 10 mm or longer and
40 mm or shorter.

12. The inductionheating device of claim11,wherein the
radially outward curve periodically repeats along the
longitudinal direction of the induction heating plate
(192).

13. The inductionheatingdeviceof claim12,wherein the
repeating period is 10 mm or greater and 30 mm or
less.

14. A method for manufacturing an electrode assembly
comprising a first electrode (11), a separator (14),
andasecondelectrode (12), themethodcomprising:

stacking a stack (S) comprising the first elec-
trode (11), the separator (14), and the second

electrode (12) on a stack table (110);
performing induction heating by inductively
heating the stack (S) with the induction heating
device of any one of the preceding claims; and
heating and pressing the inductively heated
stack (S).

15. An electrode assembly manufacturing apparatus for
manufacturing an electrode assembly comprising a
first electrode (11), a separator (14), and a second
electrode (12), the electrode assembly manufactur-
ing apparatus comprising:

a stack table (110) configured to have the first
electrode (11), the separator (14), and the sec-
ond electrode (12) stacked thereon;
a heating and pressing unit (180) configured to
heat and press the stack (S); and
an induction heating unit (190) including the
induction heating device of any one of claims
1 to 13,
wherein the induction heating unit (190) is con-
figured to inductively heat the stack (S) before
heating and pressing the stack (S) by the heat-
ing and pressing unit (180).

Patentansprüche

1. Induktionsheizeinrichtung zur Verwendung bei der
Herstellung einer Elektrodenanordnung, umfas-
send:

zumindest eine Induktionsheizplatte (192) mit
einer Dicke, deren Hauptoberfläche entlang ih-
rer Länge und Breite ausgebildet ist, wobei die
zumindest eine Induktionsheizplatte (192) dazu
eingerichtet ist, dass sie ein Induktionsheizen
an einer Elektrodenanordnung durchführt, die
eine positive Elektrode, eine negative Elektrode
undeinenSeparator, der zwischender positiven
Elektrode und der negativen Elektrode ange-
ordnet ist, beinhaltet; und
eine Induktionsheizspule (191), die in der Induk-
tionsheizplatte (192) eingebaut ist,
dadurch gekennzeichnet, dass die Induk-
tionsheizspule (191) umfasst:

einen ersten Teil (191a), der sich in einer
ersten vorbestimmten Tiefe entlang der Di-
ckenrichtungder Induktionsheizplatte (192)
erstreckt und dabei ein mäanderförmiges
Serpentinenmuster bildet, und
einen zweiten Teil (191b), der sich entlang
eines Umfangs der Induktionsheizplatte
(192) in einer zweiten vorbestimmten Tiefe
entlang der Dickenrichtung der Induktions-
heizplatte (192) erstreckt.
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2. Induktionsheizeinrichtung nach Anspruch 1, wobei
die Hauptoberfläche der zumindest einen Induk-
tionsheizplatte (192) so angeordnet ist, dass sie
der durch Induktion zu erhitzenden Elektrodenan-
ordnung zugewandt ist.

3. Induktionsheizeinrichtung nach Anspruch 1 oder 2,
wobei der erste Teil (191a) und der zweite Teil (191b)
der Induktionsheizspule (191) parallel zu der Haupt-
oberfläche der Induktionsheizplatte (192) verlaufen.

4. Induktionsheizeinrichtung nach einem der voran-
gehenden Ansprüche,
wobei die zumindest eine Induktionsheizplatte (192)
umfasst:

eine erste Induktionsheizplatte (192b), die so
konfiguriert ist, dass die Elektrodenanordnung
darauf platziert werden kann; und
eine zweite Induktionsheizplatte (192a), die ge-
genüber der ersten Induktionsheizplatte (192b)
so angeordnet ist, dass die Elektrodenanord-
nung zwischen der ersten und der zweiten In-
duktionsheizplatte (192b, 192a) angeordnet
werden kann.

5. Induktionsheizeinrichtung nach einem der voran-
gehendenAnsprüche, wobei die erste vorbestimmte
Tiefe und die zweite vorbestimmte Tiefe unter-
schiedlich sind und die Induktionsheizspule (191)
weiterhin einen dritten Teil (191c) umfasst, der den
ersten und den zweiten Teil (191a, 191b) verbindet.

6. Induktionsheizeinrichtung nach einem der Ansprü-
che 1 bis 4, wobei die erste und die zweite vorbe-
stimmte Tiefe gleich sind.

7. Induktionsheizeinrichtung nach einem der voran-
gehenden Ansprüche, wobei der zweite Teil (191b)
der Induktionsheizspule (191) so angeordnet ist,
dass er bei Betrachtung in der Dickenrichtung senk-
recht zu der Hauptoberfläche der zumindest einen
Induktionsheizplatte (192) tangential auf eine radial
nach außen gerichtete Krümmung des ersten Teils
(191a) der Induktionsheizspule (191) trifft.

8. Induktionsheizeinrichtung nach einem der voran-
gehenden Ansprüche, wobei bei Betrachtung in
der Dickenrichtung senkrecht zu der Hauptoberflä-
che der zumindest einen Induktionsheizplatte (192)
der zweite Teil (191b) der Induktionsheizspule (191)
den ersten Teil (191a) der Induktionsheizspule (191)
umgibt.

9. Induktionsheizeinrichtung nach einem der voran-
gehenden Ansprüche, wobei bei Betrachtung in
der Dickenrichtung senkrecht zu der Hauptoberflä-
che der zumindest einen Induktionsheizplatte (192)

die Induktionsheizspule (191) zumindest eine ge-
schlossene Schleife aufweist.

10. Induktionsheizeinrichtung nach einem der voran-
gehenden Ansprüche, wobei die zumindest eine
Induktionsheizplatte (192) ein nichtleitendes Mate-
rial umfasst.

11. Induktionsheizeinrichtung nach einem der voran-
gehendenAnsprüche, wobei eine radial nach außen
gerichtete Krümmung des ersten Teils (191a) der
Induktionsheizspule (191) eine halbelliptische Form
aufweist,

wobei die halbelliptische Form einen langen
Radius in der Breitenrichtung der Induktions-
heizplatte (192) und einen kurzen Radius in
der Längsrichtung der Induktionsheizplatte
(192) aufweist,
wobei der lange Radius 50 mm oder länger und
80 mm oder kürzer ist, und wobei der kurze
Radius 10 mm oder länger und 40 mm oder
kürzer ist.

12. Induktionsheizeinrichtung nach Anspruch 11, wobei
sich die radial nach außen gerichtete Krümmung
entlang der Längsrichtung der Induktionsheizplatte
(192) periodisch wiederholt.

13. Induktionsheizeinrichtung nach Anspruch 12, wobei
die sich wiederholende Periode 10 mm oder größer
und 30 mm oder kleiner ist.

14. Verfahren zur Herstellung einer Elektrodenanord-
nung, die eine erste Elektrode (11), einen Separator
(14) und eine zweite Elektrode (12) umfasst, wobei
das Verfahren umfasst:

Stapeln eines Stapels (S), der die erste Elekt-
rode (11), den Separator (14) und die zweite
Elektrode (12) umfasst, auf einem Stapeltisch
(110);
Durchführen einer Induktionserhitzung durch
induktives Erhitzen des Stapels (S) mit der In-
duktionsheizeinrichtung nach einem der voran-
gehenden Ansprüche; und
Erhitzen undPressendes induktiv erhitztenSta-
pels (S).

15. Vorrichtung zur Herstellung einer Elektrodenanord-
nung zur Herstellung einer Elektrodenanordnung,
die eine erste Elektrode (11), einen Separator (14)
und eine zweite Elektrode (12) umfasst, wobei die
Vorrichtung zur Herstellung einer Elektrodenanord-
nung umfasst:

einen Stapeltisch (110), der so konfiguriert ist,
dass die ersteElektrode (11), derSeparator (14)
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und die zweite Elektrode (12) darauf gestapelt
sind;
eine Heiz‑ und Presseinheit (180), die so konfi-
guriert ist, dass sie den Stapel (S) erhitzt und
presst; und
eine Induktionsheizeinheit (190), die die Induk-
tionsheizeinrichtung nach einemderAnsprüche
1 bis 13 beinhaltet,
wobei die Induktionsheizeinheit (190) so konfi-
guriert ist, dass sie den Stapel (S) vor dem
Erhitzen und Pressen des Stapels (S) durch
dieHeiz‑ undPresseinheit (180) induktiv erhitzt.

Revendications

1. Dispositif de chauffage à induction utilisé pour la
fabrication d’un ensemble d’électrodes, compre-
nant :

au moins une plaque chauffante à induction
(192) ayant une épaisseur, dont la surface prin-
cipale est formée par sa longueur et sa largeur,
ladite plaque chauffante à induction (192) étant
adaptée pour exécuter un chauffage à induction
sur un ensemble d’électrodes comprenant une
électrode positive, une électrode négative et un
séparateur disposé entre l’électrode positive et
l’électrode négative ; et
un serpentin de chauffage à induction (191)
incorporé dans la plaque chauffante à induction
(192),
caractérisé en ce que
le serpentin de chauffage à induction (191)
comprend :

une première partie (191a) s’étendant sur
une première profondeur prédéterminée
dans le sens de l’épaisseur de la plaque
chauffante à induction (192), en formant un
motif serpentin sinueux, et
une deuxième partie (191b) s’étendant sur
la périphérie de la plaque chauffante à in-
duction (192) sur une deuxième profondeur
prédéterminée dans le sens de l’épaisseur
de la plaque chauffante à induction (192).

2. Dispositif de chauffage à induction selon la revendi-
cation 1, où la surface principale de ladite au moins
une plaque chauffante à induction (192) est dispo-
sée face à l’ensemble d’électrodes à chauffer par
induction.

3. Dispositif de chauffage à induction selon la revendi-
cation 1 ou la revendication 2, où la première partie
(191a) et la deuxième partie (191b) du serpentin de
chauffage à induction (191) s’étendent parallèle-
ment à la surface principale de la plaque chauffante

à induction (192).

4. Dispositif de chauffage à induction selon l’une des
revendications précédentes,
où la plaque chauffante à induction (192) comprend :

une première plaque chauffante à induction
(192b) prévue de sorte que l’ensemble d’élec-
trodes soit placé sur celle-ci ; et
une deuxième plaque chauffante à induction
(192a) opposéeà la première plaque chauffante
à induction (192b), de sorte que l’ensemble
d’électrodes puisse être intercalé entre la pre-
mière et la deuxième plaques chauffante à in-
duction (192b, 192a).

5. Dispositif de chauffage à induction selon l’une des
revendications précédentes, où la première profon-
deur prédéterminée et la deuxième profondeur pré-
déterminée sont différentes, et où le serpentin de
chauffage à induction (191) comprend en outre une
troisième partie (191c) reliant la première à la deu-
xième partie (191a, 191b).

6. Dispositif de chauffage à induction selon l’une des
revendications 1 à 4, où la première et la deuxième
profondeurs prédéterminées sont égales.

7. Dispositif de chauffage à induction selon l’une des
revendications précédentes, où, vuedans le sensde
l’épaisseur perpendiculairement à la surface princi-
pale de la plaque chauffante à induction (192), la
deuxième partie (191b) du serpentin de chauffage à
induction (191) est disposée de manière à être inci-
dente tangentiellement à une courbe radialement
extérieure de la première partie (191a) du serpentin
de chauffage à induction (191).

8. Dispositif de chauffage à induction selon l’une des
revendications précédentes, où, vuedans le sensde
l’épaisseur perpendiculairement à la surface princi-
pale de ladite au moins une plaque chauffante à
induction (192), la deuxième partie (191b) du ser-
pentin de chauffage à induction (191) entoure la
première partie (191a) du serpentin de chauffage
à induction (191).

9. Dispositif de chauffage à induction selon l’une des
revendications précédentes, où, vu dans le sens de
l’épaisseur perpendiculairement à la surface princi-
pale de ladite au moins une plaque chauffante à
induction (192), le serpentin de chauffage à induc-
tion (191) présente au moins une boucle fermée.

10. Dispositif de chauffage à induction selon l’une des
revendications précédentes, où ladite au moins une
plaque chauffante à induction (192) comprend un
matériau non conducteur.
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11. Dispositif de chauffage à induction selon l’une des
revendications précédentes, où une courbe radiale-
ment extérieure à la première partie (191a) du ser-
pentin de chauffage à induction (191) a une forme
semi-elliptique,

où la forme semi-elliptique présente un rayon
long dans le sens de la largeur de la plaque
chauffante à induction (192) et un rayon court
dans le sens de la longueur de la plaque chauf-
fante à induction (192),
où le rayon long est compris entre 50 mm et 80
mm, et
où le rayon court est compris entre 10 mm et 40
mm.

12. Dispositif de chauffage à induction selon la revendi-
cation 11, où la courbe radialement extérieure est
répétée périodiquement dans le sens de la longueur
de la plaque de chauffage à induction (192).

13. Dispositif de chauffage à induction selon la revendi-
cation 12, où la période de répétition est comprise
entre 10 mm et 30 mm.

14. Procédé de fabrication d’un ensemble d’électrodes
comprenant une première électrode (11), un sépa-
rateur (14) et une deuxième électrode (12), ledit
procédé comprenant :

la formation d’une pile (S) comprenant la pre-
mière électrode (11), le séparateur (14) et la
deuxième électrode (12) sur une table d’empi-
lement (110) ;
l’exécution d’un chauffage à induction en chauf-
fant par induction la pile (S) avec le dispositif de
chauffage à induction selon l’une des revendi-
cations précédentes ; et
le chauffage et la compression de la pile (S)
chauffée par induction.

15. Dispositif de fabrication d’ensembles d’électrodes,
pour la fabrication d’un ensemble d’électrodes
comprenant une première électrode (11), un sépa-
rateur (14) et une deuxième électrode (12), ledit
dispositif de fabrication d’ensembles d’électrodes
comprenant :

une table d’empilement (110) prévue pour em-
piler la première électrode (11), le séparateur
(14) et la deuxième électrode (12) ;
une unité de chauffage et de compression (180)
prévue pour chauffer et comprimer la pile (S) ; et
une unité de chauffage à induction (190)
comprenant le dispositif de chauffage à induc-
tion selon l’une des revendications 1 à 13,
où l’unité de chauffage à induction (190) est
prévue pour chauffer par induction la pile (S)

avant chauffage et compression de la pile (S)
par l’unité de chauffage et de compression
(180).
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